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(Wher eupon, the deposition began at *

ANa.m N p.m) 8:51

VI DEOGRAPHER: W are back on the record
for Volume 2 deposition of Dr. Brian Mirphy. Today
is March 26th, 2009. The tinme is 8:51 a.m counsel
pl ease identify yoursel ves.

MR PACGE: David Page for the State of
Gkl ahoma and with me here is Dr. d sen.

M5. COLLINS: Melissa Collins for the
Cargill defendants.

MR GRAVES: Janes Graves for the CGeorge's
Far s.

W TNESS

having first been duly sworn to testify the truth,
the whole truth and nothing but the truth, testified
as foll ows:

DI RECT EXAM NATI ON

BY ~

Q Good norni ng, M. Mirphy.

A I f norning.

Q I want to just remnd you you are still under
oat h today.

A Yes.

Q I want to followup with a little bit how we

ended yesterday. W were |ooking at the sanples

08: 51AM

08: 51AM

08: 51AM

08: 51AM

Exhibit 4
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Q Ckay, and does it also indicate that the

di fference between runoff of beef-anended fields
versus poul try-anended fiel ds?

A It does for the |level of anendnent that was
used in these sinulations.

Q Let's |l ook at another study. Let me hand you
Mur phy Exhibit 22 and you mght want to take a
mnute |ike your counsel w sely advised you to take
a noment to take a |l ook at this docunment before we
begi n discussing it.

A Al right.

Q Okay, sir. Could you read for the Record the
title of this article?

A Decreasing netal runoff frompoultry litter

with al um num sul fate

Q Okay. Have you ever revi ewed Miurphy Exhi bit
227

A | have not.

Q Okay. Would you read for the Record -- oh

can you tell nme where this article was published?
A It was published in the Journal of

Envi ronnental Quality.

Q And what were the investigators?

A P oh Moore, junior, DC Daniel, JT Glnore

with and BH wood.

09: 36AM

09: 36AM
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09: 39AM

09: 39AM
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Q And where were those gentleman |ocated at the
time they published this report?

A University of Arkansas, University of Kentucky
and Auburn University.

Q Do you know whet her or not the states of

Kent ucky and Al abama have substantial poultry
operations?

A | do not.

Q Do you know how Arkansas ranks anong ot her
states as far as the concentration of poultry
operations?

A | have not investigated that.

Q Al right. Sir. Wuld you read the first two
sentences in the abstract?

A Al um num sul fate applications to poultry
l[itter can greatly reduce phosphorus concentration
inrunoff fromfields fertilized with poultry litter
as well as decrease NH3 volitization. The objective
of this study was to evaluate netal runoff from
plots fertilized with varying rates of alum

/ TRAO*ETD and untreated bracket nornal bracket
poultry litter.

Q Al right, sir. Now, let's turn to the next
page, please, and go to the section on Page 93 of

this exhibit and see where it says materials and

09: 40AM
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09: 40AM

09: 40AM

09: 41AM
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nmet hods?
A Yes.
Q Just for background for the court, could you

just read the first three or four sense /T*S, about
hal fway down in that columm under /TEFLS and

net hods?

A This study was conducted using 52 small plots,
is.52 but 3.05 neters with 5 percent slope |ocated
at the nmain agricultural experinent station of the
University of Arkansas on a Captina silt |oam soil
fine silt | mess sick type -- I'mtip /PEUBL

FRAG UDULT, all in brackets, which had been in
continuous fess few for two years.

Q Continue, sir. The plots have runoff process
cross at the down slope that enable the collection
of runoff water. There were a total of 13
treatnments, four rates of alumtreated /P-FL, four
rates of untreated poultry litter, four rates of
amoni um nitrogen tray and one of unfertilized
control ?

Q Now, sir, | want to now go to the next page
and see where it says results and discussion and
then trace netal runoff?

A Yes.

Q On Page 94. Would you read about hal fthe way

09: 41AM

09: 41AM

09: 42AM

09: 42AM
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down that col umm under copper runoff?

A Sol ubl e copper concentrations in the runoff
water of the unfertilized control plots average. Ol
mlligrans of copper per liter for the first runoff
events and.014 nmilligrans copper per liter for the

second event seven days |ater

Q Is that referring then to Figure 1?
A Yes, it does.

Q Okay. Wbuld you continue on?

A These val ues are near the average. 015

mlligrans cop perfect err liter of that for natura
waters in the USA
Q So is that your control, unfertilized or

unanended fields results?

A | believe that's correct, yes.
Q Wul d you continue, sir?
A The ampunt of sol uble copper in the runoff

water increases linearly with litter application
rate regardless of litter type but was significantly
hi gher than litter than alumtreated litter. Figure
1, tables 2 and 3.

Q One nore sentence, sir?

A At the highest litter application rate, the
average soluble litter concentrations fromall you

nean was 93 tinmes higher than the control

09: 42AM

09: 43AM

09: 43AM

09: 43AM
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1 bracket.93 mlligrans copper per liter.
2 Q Ckay. Well, you can continue but | think
3 that's as far as we i mediate to go.
4 A Al right.
5 Q Does that indicate -- that finding indicate to 09: 44AM
6 you that there's a difference in copper runoff from
7 a native soil field versus a poultry litter anmended
8 soil field?
9 A For the soils that were used in this
10 experinent, yes. 09: 44AM
11 Q Okay. Let's look at figure No. 1. Does that
12 tabl e indicate that dissolved copper runoff from
13 poul try-amended fields is substantially different
14 t han unanmended fi el ds?
15 A Figure 1 /#-S a conpari son between al um 09: 44AM
16 streeted fields and fertilized but non-alumtreated
17 fields.
18 Q If you look at the top part of Figure 1, can
19 you tell nme where the -- what dot is the control
20 field before application for runoff? 09: 45AM
21 A Well, the litter application rate is at 00 of
22 t he coordi nate system
23 Q So -- so -- so the no applications would
24 represent the point at zero zero?
25 A As near as can be told on this figure. 09: 45AM
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Q And if we just focus on the unanmended unal um
anended portion of the evaluation, which would be
the top line; correct?

A Correct.

Q Does it show that an unanended field has a
substantially different copper, dissolved copper
runoff than be a poultry-anmended field?

A For the conditions of experinent, yes.

Q Does it also indicate, sir, that with
increasing litter applications on the field, the
copper runoff concentration al so i ncreases?

A Yes, it does for the untreated litter as well

as for the alumtreated litter.

Q

MR PAGE: Let's take our norning break
her e.

VI DEOGRAPHER: W now of f the Record at
9:47 a.m.

(Following a short recess at *
Na.m ™ p.m, proceedings continued on the Record
at *~am ~ p.m)
VI DEOCGRAPHER: W' re back on the record.
The time is 0:08 a.m
Q Dr. Murphy, let's continue on with this paper

by M. More as |ead author, Exhibit 22 to your

09: 46AM

09: 46AM

09: 46AM

10: 08AM
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deposition. Let's now -- we | ooked at copper.
Let's look at zinc. | believe the discussion begins
on Page 95. Wuld you read begi nni ng under zinc
runoff to the sentence that ends on the next pages.
Read through that, please?

A Sol ubl e zinc consist /TAEUGSs in the runoff
fromcontrol plot were 0047 for had perfect
mlligrans if for the first and second runoff E

/ SREBT, Figure 4A and B. These values are slightly
bel ow t he average. 064 mlligrams zinc per liter of
that for natural waters in the USA, nan /HAPB 1991
Q Coul d you ask you to stop and ask a quick
question there, sir. |Is it clear that the

i nvestigator are conparing natural waters wth
runoff fromunaffected fields to see -- to make a
conpari son of those two types of waters?

A It's an average of some sort for the USA for

nat ural waters.

Q Ckay. You don't know whether those are

st reanf

A | have not |ooked at the nman /HAPB paper

Q Thank you, sir. Wuld you continue?

A As with copper the /SAO*EPBGS concentrations

of the runoff water increased with litter

application rate for both types of litter on the

10: 08AM
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first runoff event, Table 2.

Q Ckay. Now, let's look at Table 2 -- excuse
me, Figure 4. Does Figure 4 right bel ow where we
stopped provide a chart simlar to the copper chart
showi ng a conparison between untreated fields and
then poultry-treated fields for zinc runoff?

A For sol ubl e zinc countries /TRAEUGSs, yes.

Q kay, sir, and if we |look at the upper part of
Figure 4, focus on that, what does it show the

control runoff anmount to be approxi mately?

A It looks like it's about.04 milligrans zinc
per liter.
Q Ckay, and does the runoff fromthis field

increase as poultry litter applications are

i ncreased?

A The sol ubl e zinc concentration increases as
poultry litter application is increased.

Q Thank you, sir, and so does this indicate,
this experinment that native soils would have | ess
zinc runoff than poul try-anmended fiel ds?

A If the conditions are the same as in this
sinmul ati on, yes.

Q Okay. These authors, along with the other
authors, a lot of themare from Arkansas, University

of Arkansas; correct?

10: 10AM
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A Several are, yes.
Q Whul d you expect these you a horse to try to
sinmulate | ocal soil and runoff conditions in their
experinments?

M5. COLLINS: bject to form
A | haven't addressed it.
Q Okay. Let's go to arsenic, sir. Let's just
turn to the Figure 5, which is soluble arsenic, and
again, looking at that figure on Page 97, does it
indi cate that arsenic, soluble arsenic
concentrations are increased at poultry-applied
fields as opposed to control or native fields?

M5. COLLINS: bject to form
A In this experinment, that's what this shows.
Q Does it show that the arsenic runoff from
poul t ry-anmended fields increases based on the nunber

of applications?

A It does immediately. As with the zinc that we

just | ooked at, seven days |ater the anmount applied

is nmuch less inportant. |In fact, you even see sone
decr eases.
Q So that would be after -- is that for arsenic

on Figure 5 or were you | ooking at alum num sir?
A My conment goes to both Figure 4 and Figure 5,

the |l ower portion of each figure, seven days |ater

10: 11AM
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10: 12AM

10: 12AM
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you don't see that sane increase with the anount
applied, particularly in Figure 4.

Q You don't -- you tal king about -- let's go
back to Figure 4. You don't see as nuch of an

i ncrease over tine in Figure 4?

A In Figure 4 it doesn't look |ike there's any
increase with application after seven days.

Q After the first rainfall event for the second
rainfall event; correct?

A For the second simulated rainfall, yes.

Q Ckay, and for arsenic. For the first rainfal
event, there's an increase based on litter

application rates; correct?

A For the first sinulated rainfall, yes.

Q And what about for the second?

A For the second, there's overall a slight

i ncrease.

Q So nost of the arsenic appears to be running

off after the first runoff event; is that correct?
A That is correct.

Q Okay. Let's -- | don't believe they plotted
iron but let's go on to look at iron. Could you
read the first sentence under iron on Page 97 of the
exhi bit?

A Soluble iron increased linearly with litter

10: 13AM

10: 13AM

10: 13AM
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application rate for both the am/HRUPL treated and
untreated litter

Q So does that indicate to you, sir, that iron
al so increased -- iron runoff was increased in
litter applied fields as opposed to control fields?
A That's what it indicates.

Q Okay. Whuld you |l ook at the Figure 6 for
alum nun? Does it appear that for alum numthe
control fields have less runoff than the litter
applied fields?

A For the first rainfall event, yes. For the
second rainfall event, the uncertainty or error is
such that you could draw a horse son /TAL |ine
through it rather than one that's increasing with
application check that.

Q So for alum numthere's not as nuch evidence
of increased runoff fromapplied fields; is that
correct, sir?

A I'd say that's correct, yes.

Q But over -- if you get up to about ten
applications, does it appear that there's a

di fference between the control fields and -- and the
litter-applied fields?

A Well, it's not ten applications. |It's the

amount applied, which | think is -- looks like it's

10: 14AM
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nmegagrans perfect heart attack tear

Q Yes, sir.
A Yeah.
Q Thank you for that correction but does it

based on the anmount of applied, that there would be
an increase over control fields?

A For the first rainfall event, yes, for the
first simulated rainfall event.

Q Let's turn now to the next page, Figure 7 for
/KALS / KWRUPL. Does it appear that the control
fields have nuch | ess cal ciumrunoff than
litter-applied fields?

A For the untreated litter, but for the alum
treated litter, there's no difference.

Q Ri ght.

A For the first rainfuel and for neither is
there any difference after the second rainfall

Q We're talking untreated litter. Do you know
whet her or not the IRWIlitter is treated?

A | do not.

Q Ckay. Let' /TKPWD*S with untreated litter

Is there a difference in calciumrunoff for
untreated litter?

A For untreated litter after the first rainfall,

there is an increase with the amount appli ed.

10: 16AM

10: 16AM

10: 16AM

10: 16AM

10: 16AM
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1 Q Let's go to the next page, sir. Do you see
2 where it says on Page 99, pot for the and sodi um
3 runof f?
4 A Yes.
5 Q Wul d you read the first two sentences there? 10: 17AM
6 A Concentrations of potassiumand sodiumin
7 runoff water followed sinmlar trends, Table 2 and 3.
8 The concentrations of both these neltses increased
9 linearly with increased application rate for the
10 first runoff event and tended to be higher wth 10: 17AM
11 plots treated with am/HRUPL treated litter, data
12 not shown.
13 Q What does it indicate the potassium
14 concentrations were?
15 A Pot assi um concentrations were in excess of 200 10: 17AM
16 and 250 m|ligranms potassiumper liter in runoff
17 fromthe highest rate of untreated and alumtreated
18 l[itter during the first event.
19 Q So do the authors conclude -- did the authors
20 denonstrate here in this experinment that there's a 10: 17AM
21 difference in nost constituents that they neasured
22 between the runoff in an untreated field versus a
23 poultry-treated field?
24 A For the netals that we've |ooked at, that is
25 correct. 10: 18AM
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Q Woul d you read the first two sentences under
t he concl usi ons?

A Trace netal, arsenic, copper, iron and zinc
concentrations in the runoff waters fromthe plots
fertilized with poultry litter were increased as
litter applications increased and were higher for
untreated litter conpared to alumtreated litter

Q Do you agree that that conclusion is

representative of the data you' ve revi ewed?

A | do.
Q Wul d you continue on, sir?
A The netal of greatest concern in poultry

litter is copper, which was found in extrenely high
concentrations in the runoff of untreated litter

one mlligram of copper per liter

Q Okay. Thank you, sir. So does this paper and
the experinents perforned by the investigators
indicate that there's a difference between native
soil runoff and poultry litter-applied soil runoff?
A For some compounds, but it doesn't indicate
that by conclusion regarding Dr. O sen's PC anal ysis
is incorrect.

Q I'"'mconfident you would say that sir. | nove
to strike the last portion of the statement as not

responsi ve.

10: 18AM
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Does it also -- does the investigation also
indicate that with poultry application increases,

runof f for these constituents, these netals, also

i ncrease?
A In these simulations, yes.
Q In these two papers, how many of the

paraneters in O sen's PCA anal ysis were

i nvesti gat ed?

A Vell, | haven't been keeping count but we've
| ooked at sonething |ike six or eight.

Q Wuld you agree with ne if | said fourteen of
the 26 paranmeters in the PCA were investigated in

t hese two papers?

A I'd need to go back and count.

Q Okay. Do you have a recollection as to

whet her or not the constituents that are
investigated in these two papers also tended to be
the highly | oaded constituents in O sen's PCA he
val ue ways?

M5. COLLINS: bject to form

A By highly | oaded, do you nmean highly | eaded on
PC1?
Q Yes, sir. | don't think that tells you the

whol e story because you need to answer PC 679679

obj ect .

10: 19AM
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Q Whul d you answer the question?
A | don't recall.
Q Vell, the -- there have been runoff sanples

collected in this case; correct, sir?

A They are the edge of field sanples.

Q Ckay, and 1'd like to take a nonent to | ook at
sone of the results of the edge of field sanples.
Let ne hand you what's nmarked as Exhibit 23. Can
you identify that for the Record, please, sir?

A It's the sunmary -- it's titled sunmary of
edge of field poultry sanples. | don't know who it
was prepared by.

Q "Il represent to you this is Appendix C of
O sen's report in this case. You received a copy of

Dr. dsen's report, did you not?

A Yes.
Q Okay. Did you review this data?
A Vll, | reviewed it in the con/ TEFBGIS of the

princi pal conponent analysis.
Q You didn't actually look at this Appendix C

that |'m/SHO*G you right now?

A | don't recall doing so.
Q What's the name of this document, sir?
A Tabl e 1, summary of edge of field poultry

sanpl es.

10: 21AM
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